(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 
International Bureau 




I! II II I lllll I I'llllll I Nil 111111:111111111 



(43) International Publication Date (10) International Publication Number 

12 December 2002 (12.12.2002) PCT WO 02/098329 Al 



(51) International Patent Classification 7 : A61F 2/28, 2/44 

(21) International Application Number: PCT/EP02/05996 

(22) International Filing Date: 31 May 2002 (3 1 .05.2002) 

(25) Filing Language: English 

(26) Publication Language: English 

(30) Priority Data: 

VI2001A00O128 1 June 2001 (01.06.2001) IT 

(71) Applicant (for all designated States except US): 
BIOTECK SRL [IT/IT]; Via R. Fermi, 49, 1-36057 
Arcugnano (VI) (IT). 

(71) Applicants and 
^= (72) Inventors (for CA, US only): BIASIOLO, Rino [IT/IT]; 
= Via E. Fermi, 45, 1-36057 Arcugnano (VI) (IT). MAGG1, 
= Sergio [IT/IT]; Frazione San Pietro, 10, 1-14020 Piova' 
=ss=s Massaia (ASTI) (IT). 

fig (74) Agent: BONIN1, Ercole, Studio lng. E. Bonini SRL, 
^= Corso Fogazzaro, 8, 1-36100 Vicenza (IT). 



(81) Designated States (national): AE, AG, AL, AM, AT, AU, 
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, 
CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH, 
GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, IX, 
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, 
MX, MZ, NO, NZ, OM, PH, PL, PT, RO, RU, SD, SE, SG, 
SI, SK, SL, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, 
VN, YU, ZA, ZM, ZW. 

(84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW), 
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 
European patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, 
GB, GR, IE, IT, LU, MC, NL, PT, SE, TR), OAPI patent 
(BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR, 
NE, SN, TD, TG). 

Published: 

— with international search report 

— before the expiration of the time limit for amending the 
claims and to be republished in the event of receipt of 
amendments 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



(54) Title: BIOMEDICAL GRAFT FOR SKELETAL STRUCTURES 



ON 

S3 

is 




(57) Abstract: A biomedical graft (1; 
10) for skeletal structures particularly 
adapted to be inserted between bone 
members (VI; V2; V3; V4) subject to 
high load is disclosed, comprising a 
main portion (2; 11) which is inserted 
between said bone members (VI; V2; 
V3; V4) and a secondary insert portion 
(3; 12) which is inserted into the main 
portion (2; 11). The two portions (2; 3; 
11; 12) have different characteristics of 
mechanical strength and at least one of 
the two portions consists of antigen free 
and reabsorbable bone tissue. 
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BIOMEDICAL GRAFT FOR SKELETAL STRUCTURES 

The present invention relates to a biomedical graft particularly adapted to be 
used in surgical operations for reconstruction of skeletal structure. 
Reconstruction surgery techniques of parts of the skeletal structure are known, 
5 that are required for instance because of traumatic fracture of bones, 
pathologic forms such- as tumors, osteoporosis or slipped disk and in tibial 
osteotomy surgery as well. 

This kind of operations generally consists in inserting in the affected zones 
grafts that after surgery have the support function peculiar to bones or in other 
10 cases the spacing function as it happens for instance for intervertebral disks. 
A first known surgery technique consists in replacing the injured bone portion 
with an autologous portion by removing and grafting suitable bone portions of 
the same patient or in other cases of a donor. 

Such a method warrants a full reabsorption of the grafted bone by the 
15 receiving organism, with limited rejection problems because the graft is 
recognized as a part of the same organism. 

A first problem of said method consists in that the portion of removed bone 
does not always have the characteristics of mechanical strength of the parts to 
be replaced, since the bony structure is different according to the kind of bone. 
20 A second problem of this method is the need to carry out a preliminary surgery 
thus damaging the limb from which the portion is removed thus causing the 
inevitable post-operative troubles for the donor. 

In order to avoid said inconveniences surgery methods were introduced that do 
not use autologous parts. 
25 A first method belonging to the prior art consists in using a prosthesis with the 
main spacing function to keep constant distance between the bodies in which it 
is interposed. 

More particularly as shown in fig. 1, this method is widely used in operations to 
replace injured intervertebral disks, for instance because of slipped disks. 

30 These artificial prostheses generally consist of two shells of strong material, 
such as a chromium-cobalt alloy, inside which disks of plastic material are 
inserted, allowing by their elasticity the prosthesis to fit between the vertebras. 
In other applications, couples of said prostheses are arranged fore and aft or 
aside the invertebral zone, so as to keep integrity of the central zone 

35 concerned by the spinal cord. 
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A limitation of said technique consists in that the prosthesis being made of inert 
material, constitutes a foreign body that cannot be absorbed by the organism 
thus remaining permanently in it. 

Another inconvenience of said technique consists in that the inert material of 
5 the prosthesis does not allow formation of biological bond between the skeletal 

structure and the prosthesis but only a mechanical link. 

Another known technique consists in using prostheses in the form of grids 

generally called "cage" according to the English terminology. 

Said "cage" is generally formed by a cylindrical envelope with a cage-like 
10 structure of material of high compressive strength such as Titanium. 

As the "cage" is internally empty, once it is grafted, it is filled with a proper 

material such as bone dust, promoting formation of the bony bridge between 

the graft zones. 

In a first application of said technique shown schematically in fig. 2, the "cage" 
15 is anchored to the bones of two following cervical vertebras and subsequently 
filled with bone dust promoting formation of the bony bridge between said 
vertebras. 

In a different application as shown in fig. 3 and for a different pathology, a 
couple of "cages" is arranged in a horizontal direction in the intervertebral zone 

20 and outside the medullary zone of two lumbar vertebras. 

The main limitation of such technique consists, as for the previously described 
case, in that the material by which the "cage" is made is inert and therefore 
cannot be absorbed by the organism. Therefore the "cage" remains 
permanently inside the organism after operation with only a mechanical link 

25 and not a biological bond. 

In order to overcome said problems, grafts could be used consisting of non 
inert biocompatible bony tissue allowing to obtain after application a permanent 
biological bond by formation of a bony bridge and the full substitution with time 
of the graft for the endogenous bone. 

30 Indeed it is known that in the treatment for preparation of bony tissues for 
medical use, generally of animal origin, there is a first phase of removing any 
organic residue through solvents, and a second phase of removing any solvent 
trace through a process of ceramization making said tissue also inert. 
To this purpose the same applicant developed a method of preparing bony 

35 tissues wherein the treatment for removing organic animal residues allows the 
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tissue to keep in any case the starting viable structure without being made 
inert. 

At the end of the treatment in such a way a bone fragment is obtained, which is 
antigen free and totally reabsorbable by any organism in which it is grafted, 
5 more particularly the human body. 

Bone fragments of sufficient size to make a graft can be obtained only by 
spongy bone tissues that are known to have good absorption characteristics 
but at the same time a low compressive strength. 

On the other hand bone fragments with good compressive strength, for 
10 instance made of compact bone tissue, are contained in limited zones of the 
bones and do not allow to obtain grafts of sufficient size. 
On the other hand the high resistance of the compact bone tissue arising from 
its structure decreases the tissue absorption ability in comparison with the 
spongy bone tissue. 

15 The present invention aims at removing the above-mentioned drawbacks and 
overcoming the cited limitations concerning the treated bone tissues. 
The main object of the invention is to provide a biomedical graft that can be 
highly absorbed by the organism in which it is grafted. 

Another object of the invention is to provide a biomedical graft having a high 
20 mechanical strength adapted to resist the high loads to which the skeletal 
structure is subject. 

A further object of the invention is to provide a graft made using spongy bone 
tissue. 

Another object of the invention is to provide a graft allowing to be absorbed in 

25 a short time relative to the prior art solutions. 

Said objects and others that will be cited in the following description, are 
attained by a biomedical graft for skeletal structures particularly adapted to be 
inserted between bone members subject to high load, that according to the 
contents of the main claim, is characterized by comprising at least a main 

30 portion inserted between said bone members and at least a secondary portion 
to be inserted in said main portion, said portions having different 
characteristics of mechanical strength, at least one of said portions consisting 
of antigen free and reabsorbable bone tissue. 

According to a preferred embodiment the main portion has a generally disk-like 
35 shape consisting of antigen free spongy bone tissue. 
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Between the upper and lower surface defining said disk, the secondary insert 
portions are transversally arranged, made of antigen free and reabsorbable 
compact bone tissue having high characteristics of mechanical strength. 
In a different embodiment the main portion consists of antigen free and 
5 reabsorbable compact bone tissue of generally cylindrical shape and the 
secondary insert portions are arranged perpendicularly to the main portion and 
are made with spongy tissue. 

Further characteristics and features of the invention will be better understood 
by reading the following description of two preferred embodiments of the 
10 invention given as a non limiting illustrative example and shown in the 
accompanying sheets of drawings in which: 

- Figs. 1 to 3 show different constructional versions of the prior art; 

- Fig. 4 is an isometric exploded view of the graft of the invention; 

- Fig. 5 is a side view of fig. 4; 

15 - Fig. 6 shows an executive variation of fig. 4; 

- Fig. 7 is a side view of fig. 6; 

- Fig. 8 shows an application of the device of fig. 4; 

- Fig. 9 shows an application of the device of fig. 6; and 

- Fig. 1 0 shows a further application of the device of fig. 4. 

20 The graft of the invention is shown in figs. 4 and 5 where it is generally 
indicated with reference numeral 1 . 

The graft comprises a main portion 2 in which the secondary insert portions 3 
are inserted, shown in fig. 4 separated from the main portion 2 for sake of 
simplicity, but inserted inside the main portion 2 in the final assembly. 
25 More particularly as shown in fig. 4, the main portion 2 has a generally disk-like 
shape defined by the upper plain surfaced and the lower plain surface 5, said 
surfaces belonging to corresponding mutually converging planes giving to the 
graft 1 a wedge-like shape. 

The secondary insert portions 3 are developed transversally to surfaces 4 and 
30 5, being two in this embodiment, of generally cylindrical shape and defining a 
main axis X as shown in fig. 5. 

In this embodiment the main portion 2 preferably consists of antigen free and 
reabsorbable spongy bone tissue while the secondary insert portions 3 are of 
the compact type. 

35 Fig. 6 shows an executive variation of the graft of fig. 1 and is generally 
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indicated with numeral 10. 

In this embodiment the main portion 11 has a generally cylindrical shape and is 
developed along axis Y. This portion preferably consists of antigen free and 
reabsorbable compact bone tissue. 
5 Along the body defined by the main portion 1 1 two secondary insert portions 
12 are inserted having a generally cylindrical shape, whose axes Z are 
arranged along a direction perpendicular to axis Y along which the main 
portion 11 is developed, and consist of antigen free and reabsorbable spongy 
bone tissue. 

10 An application of the graft 1 of the invention is shown in fig. 8 concerning 
operations of reconstruction of intervertebral cortical bodies of the spinal cord. 
In this application a couple of grafts 1 of the invention is arranged between two 
vertebras V1, V2 of the backbone, a first graft 1 being positioned before the 
central zone M concerning the spinal cord and the other graft behind it. 

15 More particularly one can see that the axis X defined by the secondary insert 
portions 3 is coincident with the load direction along which the backbone is 
stressed by the body weight. 

The function of mechanical resistance to stress is carried out by the secondary 
insert portions 3 that being made of compact bone tissue, have a high 
20 mechanical strength. 

The main portion 2 preferably made of spongy bone tissue, promotes 
absorption of graft 1 of the invention in the post operative phase by the 
organism so as to reach the intersomatic fusion between the two vertebras V1, 
V2. 

25 In fig. 9 the application of the graft 1 0 of fig. 6 is shown in the particular case of 
intervertebral application for cervical vertebras. 

In this illustration a couple of grafts 10 is positioned in the intervertebral zone 
defined between the two vertebras V3, V4 and arranged laterally relative to the 
central zone M concerning the spinal cord. 
30 More particularly as the main portion 1 1 consists of compact bone tissue, it is 
the same main portion carrying out the function of mechanical strength 
between the vertebras V3, V4. 

The two secondary insert portions 12 of spongy bone tissue arranged with their 
axis Z intersecting the vertebras V3, V4, promote obtainment of the bony 
35 bridge between them and therefore the intersomatic fusion. 
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The application of such a kind of grafts 10 will be advantageous as in the just 
described case, where the required dimensions are small and allow to make 
the main portion 1 1 with compact bone tissue that is present in the bones only 
in zones of limited size. 

5 Fig. 10 shows the application of the graft 1 of the invention in case of 
operations of tibial-osteotomy wherein the graft 1 of the invention has the 
g enera | function of shimming wedge between the zones in which it is inserted. 
The secondary insert portions 3 carry out the function of load resistance along 
the direction X coincident with the direction of the load to which the tibial bone 

10 is subject, while the main portion 2 allows formation of the bony bridge. 

The graft of the invention may also be used advantageously generally in 
applications not shown in the drawings for recovery of damaged bones that are 
not subject to a high load. 

With reference to the described applications, after the operation between the 
15 graft and the bone structure in which it is inserted, a permanent biological bond 
is obtained rather quickly, both for the main portion and the secondary insert 
portions, with consequent formation of the bony bridge ensuring its early 
stabilization. 

From the foregoing it is clear that the biomedical graft of the invention attains 
20 the intended objects through its embodiments. 

In an executive phase further modifications neither described nor shown in the 

accompanying sheets of drawings may be made to the graft of the invention. 

Such modifications may for instance consist of different shape of the main 

portion and of the secondary insert portion, a different number and 
25 arrangement of the secondary insert portions or a different material by which 

they are made, such as Titanium, ceramics or other biomaterial with high 

resistance. 

It is however to be understood that these and other modifications when falling 
within the inventive conception set forth in the appended claims, are to be 
30 considered covered by the present patent. 
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CLAIMS .. 

.1) A biomedical graft (1; 10.) for skeletal structures particularly adapted to 
be inserted between bonis members (V1;. V2; V3; V4) subject to high load, 
characterized by comprising at least a main portion (2; 11) that is inserted 
5 between said bone members (V1 ; V2; V3; V4) and at least a secondary insert 
portion (3; 12) which is inserted in said main portion (2; 11), said portions (2; 3; 
11; 12) haying, different characteristics of. mechanical resistance, at least one 

'■ of said portions being made of antigen free and reabsorbable bone tissue. 
2) The graft (1) according to claim. 1 characterized in that said at least a 
la • . main portion (2) consists of said antigen free and reabsorbable bone tissue of 

. the spongy type adapted to promote intersomatic fusion of said bone members 
(Vi;V2), 

'3) The graft (1) according to claim 2 characterized in that said at least a 
secondary insert , portion (3). consists of said antigen free bone tissue. Of 
15 • compact type arranged along the direction (X) defined by said, load arid.. 
' adapted to carry out the mechanicar strength between said bbrie members 

,(vi; V2>: : ■ .• : ; '■; > • • ; 

4) The graft (1) according to claim 2. characterized . in that said at least a 
secondary; insert portion (3) consists of inert, material with high mechanical 
20 resistance arranged along .the direction (X) defined by said load and adapted 
to carry out the mechanical strength between said bone members (V1; V2). : • 
;5) The graft (1) according- to claim 4 characterized in that said. inert 
materistf is titanium. . , 

6) The graft (1) according; to claim 4 characterized in that said inert : 
25* ■ "material consists of bioceramicsJ- 

7) The graft (1) according to claim 4 characterized*, in that said inert , 
material consists of biomatenal. 

8) . .The graft (1) according to claim 1 characterized in that said at least a 
" main portion (2) has a generally disk-like shape defined by two facing surfaces 

3Q (4;. 5) said at least a secondary insert portion (3) : having a generally cylindrical 
shape being developed transversally to. said surfaces. 

9) The graft (1) according to claim 8 characterized in that said facing 
surfaces (4; 5) belong to corresponding mutually convergent planes 
adapted to give to said graft (1) a generally wedge-like shape. 

35 10) The graft (10) according to claim 1 characterized in that said at least a 
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main portion (11) consists of said antigen free and reabsorbable bone tissue of 
the compact type adapted to carry out the mechanical strength between said 
. bone members (V3; V4). 

11) The graft (10) according to claim 10 characterized in that said at least . 
5 secondary insert portion (12) consists of said antigen free bone tissue of the 
spongy type adapted to promote the intersomatic fusion of said bone members 
(V3;V4)i 

'12) The graft (10) according to ciaim 11 characterized in that said at least 
; . .a main portion (11) has a generally cylindrical shape, said at least a secondary 
10 • insert portion (12),has a generally cylindrical shape, the axis (Y) of said at least, 
a main portion (11). and the axis (Z) of said at least a secondary insert portion 
(12) being generally perpendicular to each other/ ' 
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